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VOL. 30 JANUARY 8, 1915 No. 2 

THE SPREAD OF TUBERCULOSIS. 

REPORT ON THE SPREAD OF INFECTION IN CERTAIN TUBERCULOUS FAMILIES IN FIVE 

COUNTIES IN MINNESOTA. 

By H. G. Lampson, M. D., Division of Preventable Diseases, Minnesota State Department of Health. 

This survey was undertaken by the State board of health on the 
suggestion of Dr. H. M. Bracken, executive officer. The writer was 
employed August 1, 1912, by the State board of health, and assigned 
to the division of epidemiology for five months, during which time 
the work was done. 

The five comities studied were Kandiyohi, Marshall, Meeker, Rice, 
and Wright. 

The plan of work was as follows : 

A list of names, comprising those individuals who had died of 
tuberculosis in each of these counties during 1911 and previous to 
August 1, 1912, was furnished by said board. The name, age, sex, 
and last address ; also the form of the disease — that is, pulmonary or 
nonpulmonary — were given for each of the deceased. The surviving 
members of the family were looked up, usually through the help of 
the family physician or the one reporting the case. When consent 
was obtained, each individual in the family was given a physical 
examination and data were taken on the following points : 

Name, age, sex, nationality, social condition, school attended, 
height, weight, general appearance, nutrition, exposure, lungs, bones 
and joints, skin, glands, other lesions, sputum, pulse, temperature, 
and respiration. Tuberculin tests were used in every instance where 
positive evidence of infection, as the finding of tubercle bacilli in 
the sputum, or physical signs, were lacking. The test used in this 
work was the skin test of von Pirquet and was used and interpreted 
as follows: 

Three scarifications were made on the arm or forearm and into 
two of these a small drop of old tuberculin was rubbed. A positive 
reaction was noted, when, within 48 hours, there was a reddening of 
the skin with the formation of papules and a distinfet thickening of 
the skin around the treated scarifications. The interpretation of 
6 (75) 
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the positive reaction was that the patient had at some time been 
infected to the extent of having an active lesion. 

In all, 97 family groups were studied and charts were made for 449 
individuals. 

The chief difficulty encountered was the unwillingness on the part 
of many persons to submit to examination. This unwillingness 
came from all classes of people and for various reasons. The princi- 
pal causes of opposition were fear of publicity; next, fear of being 
told of infection; and, in some cases, an apparent total lack of interest. 

No prolonged effort was made to induce the people to submit to 
examination, but the matter was fully explained to them in each 
case. Several instances were found in which apparently nontuber- 
culous deaths had been reported as tuberculous, and in each of these 
instances the examination of the surviving members of the group 
bore this out, inasmuch as rarely could any sign of infection be found 
among them. 

The striking features of the investigation were the high percentage 
of positive tuberculin reactions among apparently healthy people, 
who had been definitely exposed to infection, continuously, and for 
a considerable period of time; the much lower percentage of positive 
reactions among those exposed less continuously, and for shorter 
periods; and the absence, practically, of positive reactions among 
those in whom, from the history, the exposure was deemed doubtful. 
There is apparently a very definite ratio between the intimacy and 
length of exposure on one hand and the percentage of positive reac- 
tions on the other. In the groups where the exposure had been 
complete and prolonged, nearly every member showed a positive 
reaction to turberculin. Where the exposure was less as, for instance, 
whero the patient had been away from home during a part of his 
sickness or where different members of the family had been away 
during the period of illness, the percentage of positive reactions was 
much lower. In those cases in which the history indicated that an 
incorrect death return had been made, a positive reaction was rarely 
obtained. In the few instances where a child had been born into 
the group, after the termination of the last open case, that child was 
the only one in the group who failed to give a positive reaction. 

The results have been tabulated to show the number of infected 
individuals in the groups where there had been, as explained above: 

1. Complete exposure. 

2. Partial exposure. 

3. Doubtful exposure. 

Another tabulation shows the extent of the spread of the infection 
from the different forms of the disease, pulmonary, peritoneal, men- 
ingeal, etc. 

In each county visited there was found a rather well-defined area 
where the disease was exceptionally prevalent. These districts were 
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settled by Scandinavians, 30 to 40 years ago, and the first case of 
tuberculosis occurred in each of two of them, according to local tra- 
dition, about 25 years ago. In the infected area appearing in the 
northwestern part of Rice County, on 10 adjoining farms, there are 
41 survivors. 

In the last 25 years there have been 16 deaths from tuberculosis 
in this group. There are at present 4 active cases, 3 of these being 
advanced open cases, and but 5 individuals in the entire area failed 
to show evidence of infection. 

In the southwestern part of Wright County, throughout the town- 
ship of Stockholm, at least one-half the farm houses have harbored 
the disease. 

In Kandiyohi County but little work was done, but it was re- 
ported that the population of the township of Norway Lake was 
extensively infected. 

In Meeker County the townships of Kingston and Cosmos were 
found to be badly infected. 

In Marshall County, Augsburg Township gave the history of a 
spread from 1 case to about a dozen families, during the last 25 
years, with at least 8 deaths. 

It will be seen from the totals (p. 89) that 61 per cent of all people 
examined in the course of this investigation either reacted to tubercu- 
lin or showed unmistakable signs of infection. All the open cases are 
classed as reacting to tuberculin, although few of them were tested, 
and of course some of the advanced cases that were tested failed to 
react. Of those fully exposed to infection in the manner specified as 
constituting complete exposure, 79 per cent showed evidence of 
infection; that is, they were either clinical cases or reacted to tuber- 
culin. Of those partially exposed, 28 per cent showed evidence of 
infection, and of those doubtfully exposed but 8 per cent showed 
evidence of infection. 

The total amount of material is small, but the uniformity of results 
in the different geographical locations may give some weight to the 
findings. An interesting but perhaps not significant feature is shown 
in the fact that four children, ranging in age from 6 months to 3 years, 
in separate groups, were born into these groups after the termination 
of the last open case and were the only members of these groups 
who were negative. 

It was found that in all the groups exposed to the pulmonary type 
of disease, 70 per cent of the members showed signs of infection and 
in the nonpulmonary groups 32 per cent, while the nontuberculous 
groups showed but 8 per cent infection. 

Of the complete exposure group, 74 per cent of those under 16 
years of age and 81 per cent of those over 16 years of age show 
evidence of infection. 
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Of the "Partial exposure" group, 18 per cent of those under 16 
years of age and 32 per cent of those over 16 years of age show 
evidence of infection. 

Of the "Doubtful exposure" group, none of those under 16 years 
of age and 13 per cent of those over 16 years of age show evidence 
of infection. 

In the nonpulmonary groups, containing 34 members, there were 
8 adults and 26 children. Three adults and 8 children showed signs 
of infection. 

In the pulmonary groups it was, as a rule, the adults who escaped 
infection. 

In all the groups examined, the percentage of palpable glands was 
just about the same among the children who reacted to tuberculin 
and those who did not. Twenty-four and one-half per cent of the 
von Pirquet positive children and 23 per cent of the von Pirquet 
negative children showed palpable glands. Of the 94, or 21 pel- 
cant of the total number examined, who showed palpable glands, 
in but 3 instances were the glands clearly tuberculous. In all the. 
others the enlargement of glands might easily have been due to other 

causes. 

Conclusions. 

1 . A very large percentage, 79 per cent, of the individuals fully 
exposed for a long period of time to open cases of tuberculosisbecame 
infected. 

2. A much smaller percentage, 28 per cent, of those partially 
exposed or exposed for a short period of time became infected. 

3. The percentage of infections from casual exposure, such as 
everyone encounters, was small — 8 per cent. 

4. The more frequent infection of children may be explained, at 
least in part, by their more intimate contact with -the patient. 

5. At all ages the intimacy and length of exposure are the deter- 
mining factors in infection with tuberculosis. 

Note. — The low percentage of infections in those under 16 years of ago may have no 
significance because of the small number of cases, but being consistently lower in all 
three grades of exposure, it is of interest. 

DETAILED REPORT BY COUNTIES. 

The initials appearing at the head of each group are those of some 
member dead of tuberculosis, or at present an open case, or so re- 
ported. The individuals belonging to these groups but not seen are 

disregarded. 

Rice County Families. 

Group 1: Center case, A. B., Bridgewater Township; died of pulmonary tuberculosis 
November 20, 1911, after an illness of one year. Wife and 3 children fully exposed. 
All children show physical signs and, with mother, give positive reaction to the von 

Pirquet test. 
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Group 2: Center case, J. S., Erin Township; died of pulmonary tuberculosis August 
22, 1911, completely exposing a group of 6 people. Four of these show evidence of 
infection and 2 are negative. 

Group 3: Center case, M. S., Erin Township; this group was only partially exposed. 
Of 7 individuals, 2 show evidence of infection and 5 are negative. 

Group 4: Center case, Wm. St. M., Faribault; died of pulmonary tuberculosis April 
7, 1911, fully exposing a group of 4 people. All of these people show evidence of 
infection. 

Group 5: Center case, A. D., Faribault; died April 15, 1911, of pulmonary tubercu- 
losis, fully exposing a group of 3 people. All of these show evidence of infection. 

Group 6: Mrs. L., Faribault: married sister of the center case of Group 5; with her 3 
children was partially exposed by him. None of this group of 4 shows evidence of 
infection. 

Group 7: Center case; J. B.. Morristown Township; died of pulmonary tuberculosis 
January 7, 1911 , fully exposing a group of 5 people, 4 of whom show evidence of infec- 
tion and 1 of whom is negative. 

Group 8: E. B., brother of the center case of Group 7. Was, with his family of wife 
and 4 children, partially exposed, they living apart from but occasionally visiting 
patient. Of this group of G, 1 shows signs of infection and 5 are negative. 

Group 9: Center case; W. R., Morristown Township; probably died of carcinoma of 
the stomach November 15, 1911, as he was known to have been suffering from that 
trouble and developed pulmonary symptoms about two weeks before his death. No 
tubercle bacilli were ever found in his sputum. His wife and daughter were in 
constant attendance on him throughout his illness and neither shows signs of tuber- 
culous infection. 

Group 10: Center case; C. M., Morristown Township; died of pulmonary tuberculosis 
November 27, 1911, after fully exposing a family group of 4 people. All these show 
signs of infection. 

Group 11: Center case; B. L., Northfield; died of pulmonary tuberculosis April 1, 
1911 , leaving a fully exposed group of 3, 2 of whom show signs of infection. 

Group 12: Center case; M. L., Northfield; died of pulmonary tuberculosis, May 26, 

1911, after fully exposing a group of 3. All of these show signs of tuberculosis, the 
mother being an open case. 

Group 13: Center case; T. H., Northfield Township; died of pulmonary tuberculosis 
November 16, 1911 , after an illness of 5 years, fully exposing a group of 10, all of whom 
show evidence of infection. The eleventh member of this group is a baby, born four 
months after the death of the center case, and who, at her present age of 6 months, is 
negative. 

Group 14: Center case; V. S., Wheatland Township; died of pulmonary tubercu- 
losis, January 20, 1911, leaving an exposed group of 5, 2 of whom have since died of 
pulmonary tuberculosis. Remaining 3 show signs of infection. 

Group 15: Center case; J. F., Wheatland Township; died of pulmonary tubercu- 
losis November 22, 1911, following infection apparently by his first wife, who died 
25 years previously of this disease. He left an exposed group of 3, 2 of whom show 
signs of infection, 1 of them an advanced open case. 

Group 16: 0. F., Wheatland Township; son of the center case of Group 15, living 
on adjoining farm with his own family. He and his wife have been open cases for 
at least a short time, having partially exposed his group of 5; he, his wife, and 2 of 
the 4 children being positive, and 2 of the children negative. 

Group 17: W. D., Bridgewater Township; died of tuberculosis of the spine May 1, 

1912, leaving only his wife, who had cared for him. She shows evidence of infection. 
Group 18: Center case; N. G., Faribault; died apparently of acute lobar pneu- 
monia March 28, 1912, after a sickness of 7 days, having been in her usual state of 
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health up to the time she was taken with her last illness. She left a group of 5 who 
had been in constant contact with her for many years. One of this group shows 
evidence of infection. 

Group 19: Center case; A. G., Nerstrand Village; died of pulmonary tuberculosis 
February 2, 1912, after fully exposing a group of 8; 4 of these show evidence of infec- 
tion and 4 are negative. 

Group 20: Center case; N. O., Northfield; died of pulmonary tuberculosis May 8, 
1912, after exposing a group of 8, 5 partially and 3 fully. Of 3 fully exposed, 2 show 
evidence of infection and 1 is negative. Of the 5 partially exposed, 2 show evidence 
of infection and 3 are negative. 

Group 21: Center case; C. H.-, Webster Township; died of pulmonary tubercu- 
losis February 29, 1912, being the seventh member of her family to die of this disease. 
The sole survivor of the family to be examined was one then dying of pulmonary 
tuberculosis. 

Group 22: Center case; M. C, Webster Township; died of pulmonary tuberculosis 
May 12, 1912, after fully exposing a group of 4, of whom 3 show signs of infection and 
1 is negative. 

Group S3: Center case; J. B., Cannon City Township; died of pulmonary tubercu- 
losis December 8, 1911, leaving a fully exposed group of 7 people, 6 of whom show 
signs of infection, while 1 is negative. 

Group 24: Center case; P. J., Forest Township; died of tuberculosis of the perito- 
neum November 10, 1911. He left a group of 6 people, all of whom show evidence 
of infection. 

Group 25: Center case; M. W., Morristown village; died of pulmonary tuberculosis 
November 17, 1911. Of the group of 5 surrounding her at the time of her death 4 
show evidence of infection and 1 is negative, but there are other likely sources of 
infection of this group. 

Group 26: Center case; G.M., Northfield. This man is an open case. Three mem- 
bers of the original group had died of pulmonary tuberculosis, leaving the present 
group of 3 fully exposed , and all of them show evidence of infection with tuberculosis. 

Group 27: Center case; Mrs. P. C, Webster Township. Is an advanced, open case 
of pulmonary tuberculosis, and has fully exposed a group of 4 others, all of whom 
show evidence of infection. 

Group 28: Mrs. E. W. Is practically a healed case, and is of interest, mainly from 
the fact that she has gained more than 100 pounds in weight in the last year. 

Group 29: Center case; Mrs. Z. T., Northfield. Is at present apparently a closed 
case, with few signs of earlier trouble. She is a doubtful center case to a group of 4 
others, 1 of whom shows signs of infection, and 3 of whom are negative. 

Group 30: Center case; O. G., Northfield. Is an incipient case; mother died of 
pulmonary tuberculosis. Her nephew, the other member of the group, also shows 
signs of infection. 

Group $1: Center case; Mrs. J. O., Northfield; died of pulmonary tuberculosis 
several years ago, leaving a fully exposed group of 3, all of whom show signs of in- 
fection. 

Group 32: Mrs. T. E., Dennison village. Is an isolated case, examined by re- 
quest. Shows signs of infection, and gives history of exposure. 

Group 33: A. C, Northfield. Is an isolated case, examined by request. Shows 
signs of infection. Gives history of exposure. 

Group 34: J. H., Northfield. Is 1 of a group of 4 fully exposed by hia brother, 
who died of pulmonary tuberculosis. Two of this group show evidence of infection 
and 2 are negative. One member has recently had pleurisy with effusion. 

Group 85: Mrs. G. H., Erin Township. With her daughter, forms a group of 2 
who were fully exposed by her husband who died of pulmonary tuberculosis. Both 
show evidence of infection, the daughter having a peritoneal infection. 
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Group 36: M. A., Northfield Township. An isolated case, examined by request. 
Gives no history of exposure and shows no signs of infection. 

Group 37: 0. S., Wheatland Township. This man and his mother represent a 
group from which 5 members have been lost by death from pulmonary tuberculosis 
in the last 25 years. Both show signs of infection. 

Group 38: Center case; A. F., Wheatland Township. Is a suspicious, incipient 
case, but with the rest of the group has had no prolonged intimate exposure, being 
exposed only by contact with his neighbors. Three of the members of this group 
show signs of infection and 2 are negative. 

Group 39: Miss H., Northfield. Gives no history of intimate exposure. Show3 
signs of infection and has pleural and peritoneal lesions. 

Group 40: Center case; C. M., Morristown Township. From this group of 7, 3 
have been lost by death from pulmonary tuberculosis in the last 8 years, the last 
death occurring July 26, 1910. Of the 7 remaining, 4 show signs of infection, 1 of 
them having early pulmonary lesions and 3 are negative. 

Group 41: Mrs. A. II., Morristown Township. Was apparently wrongly diagnosed 
tuberculosis. In her group of 5 no signs of infection could be found. This center 
ease had had metrorrhagia for a year and fully recovered following hysterectomy. 

Rice County — Tabulation according to degree of exposure. 





Num- 
ber. 


Complete exposure. 


Partial exposure. 


Doubtful exposure. 


Dead 


Family 
group. 


Num- 
ber ex- 
amined. 


Posi- 
tive. 


Nega- 
tive. 


Num- 
ber ex- 
amined. 


Posi- 
tive. 


Nega- 
tive. 


Num- 
ber ex- 
amined. 


Posi- 
tive. 


Nega- 
tive. 


from 
tuber- 
culosis. 


A B 


1 
2 
3 
4 
5 
6 
7 
8 
10 
12 
13 
14 
15 
16 
17 
20 
21 
22 
23 
24 
26 
27 
29 
30 
31 
32 
28 
33 
34 
35 
36 
38 
39 
40 
41 
25 
18 
9 
19 
42 
37 


4 
6 


4 
4 



2 














1 


3 S . 














1 


M S 


7 2 


5 











W.St. M 


4 
3 


4 
3 
















1 


A. D 














1 


Mrs. L 


4 


6 


4 











J B 


5 


4 


i 










E. B 


6 


1 


5 











C. M 


4 
3 
3 
10 
3 
3 


4 
2 
3 
10 
3 
2 




1 





1 











B.L 














2 
















1 


T. H . 


1 





1 








1 


V.S 








3 


J.F 














■i 


F 


6 


4 


2 











A G . 


8 
3 
1 
4 
7 
5 
3 
1 


4 
2 
1 
3 
6 
4 
3 
1 


4 
1 


1 
1 
1 









1 


N. " 





2 


3 








1 


C H . 








7 


M.C 














1 


,T B.. 














1 


M. W . 














5 


(3. M 














3 


E. W 

















Z T. 


5 


2 


3 









G 


2 
3 
5 


2 
3 
5 
















1 


Mrs J 














] 


P C 

















G E 


1 


1 














A C 


1 

4 
2 
2 


1 
2 
2 
2 



2 










1 


J H . 














] 


G H 














5 


0. S . 














5 


A F 


5 
1 


3 
1 


2 












H H 

















C M 


7 
6 
1 


4 
6 
1 


3 










3 


P J 














1 


W D 














1 


W R . 








2 
5 
8 
1 



1 





2 
4 
5 
1 





N G 

















Mrs H. 

















M A 



































113 


"95 


18 


41 


»16 


25 


13 


U 


12 


53 



> 84 per cent. 



> 39 per cent. 



s 7.7 per cent. 
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Sice County — Tabulation according to form of disease. 





Num- 
bor. 


Form of disease, center case. 


Members of group exposed . 


Family 
group. 


Num- 
ber 
exam- 
ined. 


Num- 
ber 
dead. 


Show- 
ing no 
symp- 
toms. 


React- 
ing to 
tuber- 
culin. 


Nega- 
tive to 
tuber- 
culin. 


Open 
cases. 


Inac- 
tive old 
cases. 


A. B 


1 

2 
3 
4 
5 
6 
7 
8 
10 
11 
12 
13 
14 
15 
16 
19 
20 
21 
22 
23 
25 
26 
28 
29 
30 
31 
27 
32 
33 
34 
35 
37 
38 
39 
41 

24 
17 

9 
18 
40 
36 




4 
6 
7 
4 
3 
4 
5 
6 
4 
3 
3 
11 
3 
3 
6 
8 
8 
1 
4 
7 
5 
3 
1 
5 
2 
3 
5 
1 
1 
4 
2 
2 
5 
1 
7 


1 
1 

1 
1 

3 

2 
2 
1 
1 
3 
2 

1 
1 
7 
1 
1 
5 
3 


1 
1 



1 
1 
5 


3 


1 

5 
6 
3 
3 
4 
4 
1 
4 

2 
11 
2 
2 
3 

6 

3 
5 
4 
1 

4 
1 
2 
3 


3 
1 
2 
4 

5 


4 
4 
5 
4 
3 

4 
1 
4 
2 
3 
10 
3 
3 

A 

4 
4 

3 
6 
4 
3 
1 
2 
2 
3 
4 
1 
1 
2 
2 
2 
3 
1 
4 



2 
2 


4 
1 
5 

1 

1 


2 
4 
4 
1 
1 
1 
1 


3 

1 
1 


2 


2 

3 



1 








1 


1 




1 






1 






1 














J S 







M.S 


do 





W. St.M 


do 





A. D 


do 





Mrs. L 

J. B 


"."!Ido".""I!"""!"!'."" 




1 


E. B 


do 





C. M 


do 





B L 


.. do 





M L 


.. do 


1 


T H 


.. do 





V.S 


do 





J. F 


'.'.'.'.'.do'.'.'.Y.'.'.".'.'.'.'.'.'.'.'.'.'.'.'.'.'. 





O.F 


2 


A.G 


do 





N O 


. do 


2 


C H 


. do 





M. C . . . 


do 


f) 


J. B . 


do 


2 


M.W 

M . 


...'. ".do". ." .".".".". ."."."."*.".*."."."." ."." '. '. 


2 


Mrs. VV 


do 




Z T 


do 




o- 


do 




Mrs. J. . . . 
P 


.....do............. ......... 




G E . 


do 




A.C.. 


do 




J H 


do 




G H 


do 




S 


do... 




A F 


do 






do 




C M 


.....do 












147 


49 


95 


HOC 


41 


c 


21 


p. J 


6 
1 


1 
1 


6 
1 


6 
1 















W. D 















7 


2 


7 


«7 











W. R 


2 
5 
5 
1 








2 
5 
5 
1 



1 





2 
4 
5 
1 











N.G . 


do 





Mrs. H . 


do 





M. A 


do 













13 





13 


«1 


12 









' 72 per cent. a 100 per cent. 

Wright County Families. 



« 7.7 per cent. 



Group 1: Center case; M. W., Eockford village. Is advanced open case of pul- 
monary tuberculosis, and has fully exposed her daughter, who is negative. 

Group t: Center case; M. S., Buffalo. Is an arrested case of pulmonary tuber- 
culosis, and has fully exposed a group of 2 others, both of whom show signs of infection. 

Group S: Center case; O. S., Buffalo township. Is a case of pulmonary and peri- 
toneal tuberculosis, who has had much hospital care. She has partially exposed a 
group of 8, 2 of whom show signs of infection and 6 of whom are negative. 

Group 4: Center case; E.E., Stockholm Township; died June 27, 1911, of pulmonary 
tuberculosis. Three brothers and sisters died of pulmonary tuberculosis. One is an 
advanced open case and the other 7 members of the group all show signs of infection. 
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Group 5: Center case; Mrs. A. L., Cokato; died June 11, 1911, of pulmonary tuber- 
culosis, leaving a fully exposed group of 7 people. Six of these show signs of infection 
and 1 is negative. 

Group 6: Center case; T. H., Howard Lake; died August 29, 1911, of pulmonary 
tuberculosis, after fully exposing wife and baby. Wife shows signs of infection, and 
the baby died of tuberculous meningitis. 

Group 7: Center case; A. B., Cokato. Is an advanced case of pulmonary tubercu- 
losis and has hilly exposed a group of 2 others, both of whom show signs of infection. 

Group 8: Center case; J. V., Buffalo Township. Was reported an open, pulmonary 
case. He shows no signs of infection, and of the fully exposed group of 8 others, 
only the parents show signs of infection; the other 6 children being negative. 

Group 9: Center case; M. S., Stockholm Township. Is an advanced, open case, 
and has fully exposed a group of 6 others, all of whom show signs of infection. 

Group 10: Center case; baby W., Maple Lake Township; died April 19, 1911, of 
tuberculous meningitis. The remaining group of 4 are all negative. 

Group 11: Center case; Mrs. C. J., Silver Creek Township; died February 13, 1911, 
of what the history would indicate to be aneurysm of the aorta, and which was re- 
ported as tuberculosis. The exposed group of 3 are all negative. 

Group 12: Centercase; A. G., Monticello Township; died May 8, 1911, of pulmonary 
tuberculosis, after fully exposing a group of 5; 3 of these show signs of infection and 2 
are negative. 

Group 13: Center case; T. C, Monticello; died January 14, 1912, of pulmonary 
tuberculosis, after fully exposing a group of 2, both of whom show signs of infection. 

Group 14: Centercase; C. H., Monticello; died March 22, 1911, of pulmonary tuber- 
culosis, after fully exposing a group of 2, both of whom show signs of infection. 

Group 15: Centercase; A. B., French Lake Township. This group of 4 was exposed 
for a period of 3 months to an open case of pulmonary tuberculosis; 2 show signs of 
infection and 2. are negative. 

Group IS: Center case; A. II., French Lake Township; died December 19, 1911, 
Was an open case of pulmonary tuberculosis; 3 members of the group show evidence of 
infection and 1 is negative. 

Group 17: Center case; P. C, Franklin Township; died April 3, 1912, of pulmonary 
tuberculosis. All of the G members of the exposed group show signs of infection . 

Group IS: Center case; Mrs. C. B., Woodland Township; died June 28, 1911, of 
pulmonary tuberculosis; 3 of the members of the group show signs of infection and 2 
are negative. 

Group 19: Center case; A. K., Stockholm Township; died Juno 28, 1911, of puL 
monary tuberculosis. One other member from this group died from the same cause; 1 
shows signs of infection and 2 are negative. 

Group 20: Center case; L. D., Cokato Township; died February 9, 1912, of pul- 
monary tuberculosis, fully exposing a group of 6. One other member of the group 
has since died from the same cause; 5 of them show signs of infection and 1 is negative. 

Group 21: Center case; E. K., Delano Village. This group has been fully exposed 
to tuberculosis by a member who is an open pulmonary case. Of the other 3, 2 show 
' signs of infection and 1 is negative. 

Group 22: Center case; E. M., Franklin Township. Is an open case of pulmonary 
tuberculosis and has fully exposed this group of 8; 7 show signs of infection and 1 ia 
negative. 
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Wright County — Tabulation according to degree of exposure. 



' S2.7 per cent. 2 25 per cent. » 12.5 per jent. 

Wright County — Tabulation according to form of disease. 





Num- 
ber. 


Complete exposure. 


Partial exposure. 


Doubtiul exposure. 


Dead 
from 
tuber- 
culosis. 


Family 
group. 


Num- 
ber 
exam- 
ined. 


Posi- 
tive. 


Nega- 
tive. 


Num- 
ber 
exam- 
ined. 


Posi- 
tive. 


Nega- 
tive. 


Num- 
ber 
exam- 
ined. 


Posi- 
tive. 


Nega- 
tive. 


M. W 


1 

2 
3 
4 
5 
6 

s 

9 
10 
11 
12 
13 
14 
15 
10 
17 
18 
19 
20 
21 
22 


2 


1 
3 


1 



















M. S 

















o.s 


8 


2 


6 













8 
7 
1 
3 


S 


1 

3 



1 











4 
















1 


T. H 














9 


Mrs. B 

















J. V 








9 


2 


7 





M S 


7 


7 











1 


Baby W.... 








4 

3 







4 
3 


1 

















J G 


5 
2 
2 
4 
4 

5 
3 
6 
4 
9 


3 

2 
2 

2 
3 

3 
1 
5 
3 
S 


2 


2 
1 

2 
2 
1 
1 
1 








1 


M. C 














1 


C. H 














1 


A. B... 














1 


A. N . 














1 


P. C 














1 


C B 














1 


A. K . 














2 


L B 














2 


E. K 

















E. M . 

































Total. 




81 


>C7 


14 


8 


2 2 


6 


18 


82 


14 


20 











Num- 
ber. 


Form of disease, 
center case. 


Members of group exposed. 


Family group. 


Num- 
ber 
exam- 
ined. 


Num- 
ber 
dead. 


Show- 
ing no 
symp- 
tom. 


React- 
ing to 
turer- 
culin. 


Nega- 
tive to 
tuber- 
culin. 


Open 

cases. 


Inac- 
tive 
old 

cases. 


M W .. 


1 

2 
3 
4 
5 
6 
7 
9 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 

8 
11 

10 




2 
3 
8 
8 
7 
1 
3 
7 
5 
2 
2 
4 
4 
6 
5 
3 
6 
4 
9 





4 
1 
2 

1 
1 
1 
1 
1 
1 
1 
1 
2 
2 




1 
1 
7 
5 
7 
1 
2 
5 
4 
2 
2 
4 
4 
6 
5 
3 
4 
3 
8 


1 
3 
2 
8 
6 
1 
3 
7 
3 
2 
2 
2 
3 
6 
3 
1 
5 
3 
8 


1 

6 

1 



2 


2 
1 
- 
2 
2 
1 
1 
1 


1 



1 





1 

1 
1 









1 
1 
1 





M S 




1 


S 


do 





C E 


do 


1 


A L 


... do 





T H. . 


... do 





Mrs B 


do 





M S 


do 


I 


J G . 


.... do 





M C 


do 





C H 


do 





A B... 


do 





A N 


do 





P C 


....do 





B 


do 





AX.. 


....do 





LB 


do 


1 


E K . 


... do 





E M . . . . 


do 


1 




.. do 






89 


19 


74 


69 


20 


8 


5 


J. V 


9 
3 







9 
3 


2 



7 
3 









C J 













12 





12 


2 


10 








N W 


4 


l 


4 





4 
















105 


20 


90 


71 


34 


s 


6 




! 





76.4 per cent of those in the pulmonary groups react to tuberculin. 
16 par cent of those in tho nontuberculous group react to tuberculin. 
None of those in the meningeal group react to tuberculin. 
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Kandiyohi County Families. 

Group 1: Center case, H. M., Willmar. Is an advanced, open case of pulmonary 
tuberculosis and has fully exposed a group of 5 others, all of whom show signs of 
infection. Four members of her family died of tuberculosis. 

Group 2: H. & N. J., Willmar, constitute this group and have been fully exposed 
to tuberculosis by their brother, who died of the disease. Both of them show signs 
of infection. 

Group 3: Mrs. S., Spicer. This group of 9 people were all fully exposed to tuber- 
culosis by a member who died of the disease. Five of the group show signs of infection 
and 4 are negative. 

Group 4: C., Willmar. This group of 4 people was fully exposed by 2 members 
who died of tuberculosis. Two of them show signs of infection and 2 are negative. 

Tabulation according to degree of exposure. 





Num- 
ber 


Complete exposure. 


Partial exposure. 


Doubtful exposure. 


Pead 
from 
tubercu- 
losis. 


Family 
group. 


Num- 
ber 
exam- 
ined. 


Posi- 
tive. 


Nega- 
tive. 


Num- 
ber 
exam- 
ined. 


Posi- 
tive. 


Negar 
tive. 


Num- 
ber 
exam- 
ined. 


Posi- 
tive. 


Nega- 
tive. 


H.M 

H & ■"*. J 


1 
2 
3 
4 


6 
2 
9 
4 


6 
2 
5 
2 




4 
2 














4 














1 


Mrs. 8 

c 














1 














2 




















21 


1 15 


6 














3 



















'Seventy-one per cent. 
Tabulation according to form of disease. 





Num- 
ber. 


Form of disease, 
center case. 


Members of group exposed. 


Family group. 


Num- 
ber 
exam- 
ined. 


Num- 
ber 
dead. 


Show- 
ing no 
symp- 
toms. 


React- 
ing to 
tuber- 
culin. 


Nega- 
tive to 
tuber- 
culin. 


Open 
cases. 


Inac- 
tive old 

cases. 


H. M 


1 

2 
3 
4 




6 
2 
9 
4 


4 
1 
1 

2 


5 
2 
8 
4 


6 
2 
5 
2 




4 
2 


1 








H. &N. J 

Mrs. S 


'///..to.'.'..'.'.'.'.'.'.'.'.'.'. 
do 




1 


c 













21 


8 


19 


IS 


6 


1 


1 



Sevcnty-ono per cent reacting to tuberculin. 



Meeker County Families. 

Group 1: Center case; Baby C, Litchfield; died May 26, 1012, of tuberculous 
meningitis, exposing this group of 7. None of them show signs of infection. 

Group 2: Center case; Mrs. K., Litchfield; died several years ago of pulmonary 
form of the disease, exposing this group of 5 people. Four members of the group show 
signs of infection and 1 is negative. 

Group S: Center case; A. H., Manannah Township. This group of 7 is classed as 
partially exposed as the center case is one of suppurative tuberculous adenitis. Three 
of the members show signs of infection and 4 are negative. 

Group 4: Center case; Mrs. S., Kingston Township; is an advanced open case and 
with the 8 other members of this group was fully exposed by a member, who died of 
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pulmonary tuberculosis several years ago. Seven show signs of infection and 2 are 
negative. 

Group 5: Center case; F., Litchfield; is an open pulmonary case, who has 

been away from home for treatment much of the time that he has been sick. Three 
of the members of this group show signs of infection and 3 are negative. 

Group 6: Center case; P., Kingston Township; died March 21, 1910. This 

group of 5 people has been fully exposed by 2 fatal pulmonary cases, with the excep- 
tion of the youngest who was born after the termination of the last open case. The 4 
fully exposed members show signs of infection, while the youngest does not. 

Group 7: Center case; N., Cosmos Township. This group of 4 has been fully 

exposed by one member who is an advanced open case. All of them show signs of 
infection. 

Group 8: Center case; ■ E., Cosmos Township. This group of 6 people has 

been partially exposed by 2 members, who show indefinite signs of pulmonary tuber- 
culosis, with negative sputum. The 2 pulmonary cases show additional signs of 
infection and the 4 others are negative. 

Group 9: Center case; .Mrs. L., Cosmos Township. This group of 8 was fully 
exposed by a member who died of pulmonary tuberculosis. Three of them show 
signs of infection and 5 are negative. 

Group 10: Center case; ■ D., Danielson Township. This group of 5 has been 

fully exposed by 2 members who died of pulmonary tuberculosis. Three of them 
riiow signs of infection and 2 are negative. 

Group 11: Center case; Mrs. D., Litchfield. This group of 4 has been partially 
exposed to a case of pulmonary tuberculosis now closed. Two of them show signs 
of infection and 2 are negative. 

Group 12: Center case; P., Dassel Township. One of this group of 2 is a 

suspected case of pulmonary tuberculosis. Neither of them shows signs of infection. 

Group 13: Center case; P., Dassel Township; died March 15, 1912, of pulmo- 
nary tuberculosis. The group of 4 was fully exposed. All show signs of infection. 

Group 14: Center case; T., Litchfield. This group of 2 was exposed by the 

case of pulmonary tuberculosis who also fully exposed group 15. Both members of 
this group show signs of infection. 

Group 15: Center case; T., Litchfield. The 2 members of this group were 

fully exposed by a fatal case of pulmonary tuberculosis. Both show signs of infection. 

Meeker County — Tabulation according to degree of exposure. 





Num- 
ber. 


Complete exposure. 


Partial exposure. 


Doubtful exposure. 


Dead 
from 
tubercu- 
losis. 


Family 
group. 


Num- 
ber 
exam- 
ined. 


Posi- 
tive. 


Nega- 
tive. 


Num- 
ber 
exam- 
ined. 


Posi- 
tive. 


Nega- 
tive. 


Num- 
ber 
exam- 
ined. 


Posi- 
tive. 


Nega- 
tive. 


BabyC... 
Mrs. K... 


1 
2 
3 
4 
5 
6 
7 
8 
9 
10 
11 
12 
14 
15 
13 








7 





7 








1 


5 


4 


1 








1 


A ii ... 


7 


3 


4 











Mrs S ... 


9 


6 


3 








l 


p 


6 


3 


3 











p 


5 
4 


4 
4 


1 










2 


N 

















E 


6 


2 


4 











Mrs L 


8 
6 


3 
4 


5 
2 








1 
















2 


Mrs D 


4 


2 


2 











P 








2 





2 





x, 


2 
2 
4 


2 
2 
4 













1 
















1 


p 














1 




















45 


133 


12 


30 


JIO 


20 


2 


so 


2 


10 



173 per cent. 



»33i per cent. 



»0 per cent. 
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Meeker County — Tabulation according to form of disease. 





Num- 
ber. 


Form of disease, 
center case. 


Members of group exposed. 


Family 
group. 


Num- 
ber 
exam- 
ined. 


Num- 
ber 
dead. 


Show- 
ing no 
symp- 
toms. 


React- 
ing to 
tuber- 
culin. 


Nega- 
ti e to 
tuber- 
culin. 


Open 

cases. 


Inac- 
tive 
old 

cases. 


BabyC 


1 

3 

2 
4 
S 
6 
7 
8 
9 
10 
11 
12 
13 
14 
15 




7 
7 


1 



7 
6 



3 


7 
4 









A.H 




1 








Mrs. K 


5 
9 
6 
5 
4 
6 
8 
6 
4 
2 
4 
2 
2 


1 
1 


2 




1 
1 




1 



1 


3 
7 
5 
5 
2 
4 
8 
4 
4 
2 
4 
2 
2 


4 
6 
3 
4 
4 
2 
3 
4 
2 

4 
2 
2 


1 

3 
3 
'1 

4 
5 
2 
2 
2 







1 
1 



1 




1 








2 


Mrs.S 

F 


do 






P 


.. .do 





N 


do 





E 


do 





Mrs. L 

D 


do 

do 






Mrs. D 

P 


do 

do 


1 




P 


. .do 





L 


do .. 


1 


T 


do 











Total 


63 


8 


50 


40 


23 


4 


4 











1 Negative child born after termination of last open case. 

Meningeal form, per cent infected. 
Adenitis suppurative, 43 per cent infected. 
Pulmonary form, 63.5 per cent infected. 

Marshall County Families. 

Group 1: Center case; A., Warren; died about 4 years ago, of pulmonary 

tuberculosis. Of 8 people, fully exposed, 7 show signs of infection and 1 is nega- 
tive. The negative one is a baby, who was born after the termination of the open 
case. One other member of the family died of tuberculous meningitis a year 
after the birth of this child. 

Group 2: Center case; L., Warren; died about 10 years ago, of pulmonary 

tuberculosis. This group of 5 people was fully exposed by him. All members of 
this exposed group are negative. 

Group 3: Center case; E., Warren; died about 5 years ago, of pulmonary 

tuberculosis. The remaining group of 5 people was fully exposed. All of them 
show signs of infection. 

Group 4: Center case; H., Warren. This group of 3 people was exposed 

to a fatal case of joint and kidney tuberculosis. One of them shows signs of infection. 

Group 5: Center case; B., Alvarade. This group of 5 has been exposed for 

a short time to an open case of pulmonary tuberculosis, which has had extensive 
sanatorium care and training. None of them shows signs of infection. 

Group 6: Center case; S., Vega Township. This group of 5 people was 

very slightly exposed to an open case of pulmonary tuberculosis. None of them 
shows signs of infection. 

Group 7: Center case; L., Bloomer Township. This group of 12 people was 

fully exposed by a fatal case of pulmonary tuberculosis^ Ten of them show signs of 
infection, and 2 are negative. 

Group 8: Center case; -J., Big Woods Township. This group of 6 was exposed 

by a case of nonpulmonary tuberculosis. Five of them are negative, and 1 shows 
of signs of infection. 

Group 9: Center case; E., Oak Park Township. This group of 5 people was 

fully exposed by an open case of pulmonary tuberculosis. All of them show signs 
of infection. 

Group 10: Center case; S., Badium. This group of 5 was fully exposed by 

2 fatal cases of pulmonary tuberculosis. Three of them show signs of infection, and 
2 are negative. 
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Group 11: Center case; U., Radium. This group of 4 has had no known 

exposure to tuberculosis. None of them show signs of infection. 

Group 12: Center case; P., Vega Township. This group of 11 people has been 

exposed for a short time to an open case of pulmonary tuberculosis which has had much 
sanatorium care. One shows signs of infection and 10 are negative. 

Group 13: Center case; A., Radium. This group of 2 has had no known 

exposure to tuberculosis and both are negative. 

Group 14: Center case; H., Warren. This man was fully exposed to tuber- 
culosis by 2 fatal pulmonary cases. He is negative. 





Marshall 


County 


— Tabulation 


according to degree of 


exposu 


•c. 




Family 
group. 




Complete exposure. 


Partial exposure. 


Doubtful exposure. 


Dead 
from 
tuber- 
culosis. 


Num- 
ber ex- 
amined. 


Posi- 
tive. 


Nega- 
tive. 


Num- 
ber ex- 
amined. 


Posi- 
tive. 


-nega- 
tive. 


Num- 
ber ex- 
amined. 


Posi- 
tive. 


Nega- 
ti.e. 


H 


14 
1 

2 

3 

4 

5 

6- 

7 

8 

9 
10 
11 
13 
15 


1 
7 
5 
5 




7 

5 


1 

5 















2 


A 








U 





i 


2 


L 








1 


E 














1 


H 


3 
6 
5 



1 



3 
5 

5 








1 


B 

















S 














1 


L 


12 


10 


2 








1 


J 


6 


1 


5 








1 


E 


6 
6 


C 
3 



2 








. 


S 














3 


U 








4 





4 





F 


6 


3 


3 


5 


6 


5 


{) 


A 


2 





2 























47 


34 


13 


25 


2 


23 


7 





7 


13 



1 Child born after termination of last open case. 

Of a total of 79 examined 36, or 46 per cent, were positive. 
Of 47 fuily exposed 34, or 72 per cent, were positi e. 
8f 25 partially exposed 2, or 8 per cent, were positive. 
Of 7 "nontuberculous," none was positive. 

Marshall County. — Tabulation according to form of disease. 



Family 
group. 


Num- 
ber. 


Form of disease, center 
case. 


Num- 
ber ex- 
amined. 


Num- 
ber 
dead. 


Members of group ex- 
posed. 


Open 
cases. 


Inac- 


Show- 
ing no 
symp- 
toms. 


React- 
ing to 
tuber- 
culin. 


Nega- 
tive to 
tuber- 
culin. 


tive old 
cases. 


H 


14 
1 

2 
3 
5 
6 
7 
9 
10 
13 

8 
4 

15 
11 




1 
8 
5 
5 
6 
5 

12 
6 
5 

11 


2 
2 
1 
1 

1 
1 

3 



1 
6 
5 
4 
4 


11 
4 
4 

10 



7 

5 


10 
6 
3 
1 


1 
1 

5 

6 
5 
2 

2 
10 







1 




1 



1 





A.. 




1 


L 


do 





E 


do 


1 


B 


do 





S 


do 





L 


do 


1 




.... do 





S 


do 


i 


F 


do 













64 


11 


49 


32 


32 


3 


4 


J 


6 
3 


1 
1 


6 
3 


1 




5 
3 









H 


Nontuberculous 

do 











9 


2 


9 


1 


8 








A 


2 
4 






2 
4 






2 
4 









U 













6 





6 





6 









60 per cent of those exposed to open pulmonary cases show signs of infection. 

None of those in the nontuberculous groups show signs of infection. 

11 per cent ol those exposed to nonpulmonary forms of tuberculosis show signs of infection. 
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Tabulation of Counties According to Degree of Exposure. 





Complete exposure. 


Partial exposure. 


Doubtful exposure. 


Dead 
from 
tuber- 
culosis. 


County. 


Num- 
ber 
exam- 
ined. 


Posi- 
tive. 


Nega' 
tive. 


Num- 
ber 
exam- 
ined. 


Posi- 
tive. 


Nega- 
tive. 


Num- 
ber 
exam- 
ined. 


Posi- 
tive. 


Nega- 
tive. 




113 

81 
21 
45 
47 


95 
67 
15 
33 
34 


18 
14 
6 
12 
13 


41 
8 


30 
25 


16 
2 


10 
2 


25 

6 



20 

23 


13 
16 

2 

7 


1 
2 





12 
14 


2 

7 


51 


Wrifrht 


20 




8 




9 




13 








307 


'244 


63 


104 


2 30 


74 


38 


S3 


35 


101 



•79 per cent. « 28 per cent. 3 8 per cent. 

Summary of Data According to Form of Disease. 





Tubercu- 
losis deaths 
in groups 
studied. 


Number 
exam- 
ined. 


Physioal findings. 


Tuberculin test. 


Type of center ease. 


No symp- 
toms. 


Sus- 
picious 
symp- 
toms. 


Inac- 
tive 
lesions. 


Open 

cases. 


Positive. 


Negative. 


Pulmonary tuber- 


95 

6 




384 

34 
31 


287 

33 
31 


40 





35 

1 




22 





262 

11 

3 


122 


Nonpulmonary tu- 
berculosis 

Not tuberculosis... 


23 

28 


Total 


101 


449 


351 


40 


36 


22 


276 


173 



Note. — A report of a similar study in the city of Minneapolis of families in which 
there were reported cases of tuberculosis and, as a control, of a group of families in 
which there was no recognized case of tuberculosis, was made by Dr. Lampson in 
1913. The report was published by the University of Minnesota and is entitled "A 
Study on the Spread of Tuberculosis in Families." — Editor. 



SICKNESS INSURANCE. 
ITS RELATION TO PUBLIC HEALTH AND THE COMMON WELFARE. 1 

By B. S. Waseen, Surgeon, United States Public Health Service, and Sanitary Adviser, United States 
Commission on Industrial Relations. 

The object of sickness insurance is to distribute the loss due to 
sickness and death over the community according to responsibility. 
This will automatically make those responsible search for and enforce 
measures to prevent sickness and death. 

At present, in the United States, the burden of this loss is borne 
by the individual who, in many instances, is broken by the extra 
load and is added to the number of impoverished or destitute to be 
cared for by the community. It is the dread of this which drives 
the individual to work when too ill and causes him to return to 
work before he is well and strong. 

1 Bead at the annual session of the American Publio Health Association, Jacksonville, Fla., Nor. 30- 
Dec. 4, 1914. 



